Purification and characterization of 7 alpha-hydroxy-4-cholesten-3-one 12 alpha-hydroxylase.
The isoform of cytochrome P450 that catalyzes the 12 alpha-hydroxylation of 7 alpha-hydroxy-4-cholesten-3-one, an intermediate in the conversion of cholesterol to cholic acid, was purified to homogeneity from rabbit liver microsomes. The extent of purification in the various steps was judged by an assay involving high performance liquid chromatography. The purified enzyme showed a single band on SDS-polyacrylamide gel electrophoresis (M(r) = 50,000). The NH2-terminal amino acid sequence is as follows: Val-Leu-Trp-Gly-Leu-Leu-Gly-Ala-Leu-Leu-Met-Val-Met-Val-Gly-, which is different from that of any other P450s so far reported. The specific content of the enzyme was 13.3 nmol of cytochrome P450/mg of protein. Upon reconstitution with NADPH-cytochrome P450 reductase and cytochrome b5, the P450 enzyme showed a high activity of 12 alpha-hydroxylation with a turnover number of 36.6 min-1 at 37 degrees C. The omission of either cytochrome P450 or NADPH-cytochrome P450 reductase resulted in complete loss of activity, and the omission of cytochrome b5 resulted in 40% loss of activity. Antibodies prepared from mouse inhibited the 12 alpha-hydroxylase activity of rabbit liver microsomes about 90% and that of the rat liver microsomes 50%. The enzyme activity was not inhibited by other antibodies raised against other forms of P450 that catalyze different monooxygenation reactions toward xenobiotics or endogenous substrates. Anti-cytochrome b5 antibody inhibited the activity 40%, suggesting the functional role of this protein, and anti-reductase inhibited the activity almost completely. The microsomal enzyme activity was markedly elevated by starvation or streptozotocin administration to the animals. However, an immunoblotting experiment showed no correlation between the enzyme activity and the amount of protein, suggesting that post-translational modification may occur.